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[57] ABSTRACT 
A shock-absorbing resilient support for the suspension 
of a body on a support structure, particularly for the 
suspension of motor vehicle engines, motor lorry cabs 
and the like, comprises a chamber having a variable 
volume, which is ?lled with gas under pressure and 
serves to support at least part of the weight of the sus 
pended body. The support further comprises two vari 
able volume chambers ?lled with a viscous fluid and 
separated by a dividing wall provided with at least one 
passage for the transfer of viscous ?uid from one cham 
ber to the other upon displacement of the suspended 
body with respect to the support structure. Valve 
means are provided to vary the overall ?ow cross-sec 
tion which puts the two chambers ?lled with the vis 
cous ?uid into communication with one another in the 
event of low frequency, high amplitude displacements 
of the suspended body with respect to the support struc 
ture. In one particular embodiment, the damping effect 
can be different according to whether the suspended 
body is displaced upwards or downwards. 

11 Claims, 5 Drawing Figures 

I III] 

2500555 8/1982 France ............................ .. 267/140.1 

2041488 10/1980 United Kingdom 267/1401 
580384 11/1977 U.S.S.R. ......................... .. 267/1401 

3 
ll] \ 

SHEA: 2 6 

a 17 19\ 

A 1 

15-></ ‘ 

l-—" 1A 18 

16~></“’ 



Sheet 1 of 5 4,572,490 US. Patent Feb. 25, 1986 

FE 

Div. ‘IPA / “Ms 

/ 









U.S. Patent Feb. 25, ‘1986 SheetSofS 4,572,490 

////1 

J2 
V/ // 



4,572,490 
1 

SHOCK ABSORBING SUPPORT 

BACKGROUND OF THE INVENTION 

The present invention relates to shock-absorbing 
resilient supports for the suspension of a body on a 
support structure, particularly for the suspension of 
motor vehicle engines, motor lorry cabs, and the like. 

In particular, the invention relates to a shock-absorb 
ing resilient support of known type comprising: 

a ?rst metal attachment element intended to be ?xed 
to the support structure; - 

a second metal attachment element intended to be 
?xed to the body to be suspended on the support 
structure; 

a ?exible body of elastomeric material which con 
nects the said two metal elements together; 

a resilient membrane carried by the said ?rst attach 
ment element, which delimits, together with the 
body of elastomeric material, a closed cavity ?lled 
with a viscous ?uid, and 

a dividing wall within the said closed cavity which 
separates this cavity into ?rst and second variable 
volume chambers, this dividing wall being pro 
vided with at least one passage for the transfer of 
the viscous ?uid from one chamber to the other 
upon relative displacements between the ?rst and 
the second attachment elements. 

The object of the present invention is to provide a 
resilient support of the above speci?ed type which will 
have a relatively simple, economic and reliable struc 
ture, and which at the same time allows effective limita 
tion of the low frequency, large amplitude oscillations 
of the suspended body with respect to the support struc 
ture. 

SUMMARY OF THE INVENTION 

With a view to achieving this object, the subject of 
the present invention is a resilient support of the known 
type described above, principally characterized by the 
combination of the following characteristics: 
(a) the said resilient membrane delimits-on the side op 

posite the said cavity ?lled with viscous ?uid-a third 
variable volume chamber ?lled with gas under pres 
sure and serving to support, at least in part, the 
weight of the suspended body, and 

(b) valve means are provided for varying the overall 
?ow cross-section which puts the ?rst and the second 
chamber into communication with one another in the 
event of low frequency, large amplitude relative dis 
placements between the ?rst and second attachment 
elements. 
In one embodiment, the said valve means are opera 

ble to reduce the overall ?ow cross-section which puts 
the ?rst and second chambers into communication with 
one another, when the said relative displacements of 
low frequency and large amplitude occur. In this way, 
there is obtained a limiting action for such displace 
ments, which does not happen with small amplitude 
displacements. 

In another embodiment, the said valve means are 
operable to provide different damping actions accord 
ing to whether the suspended body is displaced up 
wards or downwards with respect to the support struc 
ture. ' 

Further characteristics and advantages of the present 
invention will become apparent from the description 
which follows with reference to the attached drawings, 
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2 
provided purely by way of non-limitative example, in 
which: 

BRIEF DESCRIPTION OF THE DRAWING 

FIGS. 1 to 5 illustrate, partially in section, ?ve differ 
ent embodiments of the shock-absorbing resilient sup 
port according to the present invention. 

DETAILED DESCRIPTION 

FIG. 1 illustrates a shock-absorbing resilient support 
for motor vehicle engines, comprising a ?rst metal at 
tachment element 1 intended to be ?xed to the engine 
support frame. The ?rst metal attachment element 1 is 
in the form of a cylindrical casing having a ?ange 1a at 
one end, formed by stamping (as in the case illustrated) 
or welding, for attachment to the engine support frame. _ 
The element 1 is connected, by means of a deformable 
annular element 2 of elastomeric material, to a second 
metal attachment element 3 intended to be ?xed to the 
motor vehicle engine. The element 3 is provided with a 
threaded ?xing spigot 4 (as in the case illustrated) or 
else with a threaded hole intended to be engaged by a 
corresponding spigot carried by the engine. 
The reference numeral 5 indicates a resilient mem 

brane of elastomeric material which delimits, together 
with the elements 1, 2, a cavity ?lled with a viscous 
?uid which is divided into ?rst and second variable 
volume chambers 6, 7 by a partition generally indicated 
8. A cover 10 is ?xed to the ?rst metal attachment ele 
ment 1 with the interposition of a seal 9; the cover 10 
delimits, together with the resilient membrane 5, a third 
variable volume chamber 11 ?lled with a gas under 
pressure which serves to support at least part of the 
weight of the motor vehicle engine. 
The dividing wall or partition 8 comprises two metal 

discs 12, 13 joined together in such a way as to de?ne a 
single annular element ?xed centrally to the metal ele 
ment Sand provided with one or more calibrated holes 
14 which allow the passage of the viscous ?uid between 
the two chambers 6, 7 upon displacements of the engine 
with respect to its supporting chassis. The peripheral 
edge of the annular element constituted by the two 
metal discs 12, 13 is connected, by means of a deform 
able membrane 15 of elastomeric material, to a tubular 
metal armature 16 which is disposed within the cavity 
?lled with viscous ?uid and which is ?xed at one end to 
the metal attachment element 1. The peripheral edge of 
the ?exible membrane 5 is also ?xed to the tubular metal 
armature 16. 
The reference numerals 17, 18 indicate two resilient 

metal discs disposed parallel and adjacent the two oppo 
site faces of the two metal discs 12, 13 and centrally 
?xed to the metal attachment element 3. Two rings 19, 
20 normally maintain the resilient discs 17, 18 spaced 
from the metal discs 12, 13. 
During displacements of the engine at high frequency 

and a small amplitude with respect to its supporting 
chassis, a damping action is obtained by the transfer of 
viscous ?uid (oil) through the calibrated holes 14. When 
displacements of low frequency and large amplitude 
occur, the peripheral zone of one of the two resilient 
discs 17, 18 is carried close to the corresponding end of 
the hole 14 thereby obstructing it and impeding the 
passage of oil through the holes. In this way, a limiting 
action on the said large amplitude displacements is ob 
tained. The function of the chamber 11 ?lled with gas 
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under pressure is to support, at least in part, the weight 
of the engine. 
The embodiment illustrated in FIG. 2 differs from 

that of FIG. 1 by the fact that it is not provided with a 
metal armature l6, and by the fact that the dividing wall 
8 is constituted by a metal disc 21 centrally ?xed to the 
metal attachment element 3, and slidably mounted and 
sealed by means of a seal 22 within the ?rst metal at 
tachment element 1. The metal disc 21 has one or more 
calibrated holes 23 through which the viscous ?uid can 
freely pass in any operating condition. There are also 
provided holes 24, 25 which allow the viscous ?uid to 
pass freely only in the case of large amplitude displace 
ments of the engine with respect to its supporting chas 
sis. To this end, the metal disc 21 is provided on its two 
opposite faces with two resilient discs 26, 27 which are 
normally in contact with the corresponding face of the 
disc 21 and which become spaced from this face as a 
result of a large amplitude displacement of the metal 
attachment element 3. The resilient metal discs 26, 27 
have different dimensions so that the damping effect is 
different according to whether the engine is displaced 
upwardly or downwardly with respect to its supporting 
chassis. The disc 27 is further provided with apertures 
to allow the passage of ?uid through the holes 25 when 
the disc 26 is spaced from the disc 21. 
The embodiment illustrated in FIG. 3 differs from 

that of FIG. 1 by the fact that the dividing wall is con 
stituted by a metal disc 28 ?xed by means of the mem 
brane 15 to the metal armature l6 and having one or 
more holes 29 through which the viscous ?uid can 
freely pass upon displacements of the engine with re 
spect to its supporting chassis. The metal element 3 is 
provided with a plug 30 which de?nes an internal cav 
ity 31 communicating by means of ducts 32, 33 respec 
tively with a variable volume chamber 6,7. 
Within the cavity 31 there is disposed a ball valve 34 

which rests under its own weight on a helical spring 35 
resting on the bottom of the cavity 31. The ball valve 34 
is intended to cooperate with two valve seats consti 
tuted by two conical surfaces 36, 37. 

In the case of small displacements, the ?uid can pass 
freely from the chamber 6 to the chamber 7, and vice 
versa, through the holes 29 and through the passage 
constituted by the cavity 31 and the ducts 32, 33. In the 
case of large amplitude displacements, the ball valve 34 
interrupts communication between the two chambers 
through the cavity 31 so as to provide a limiting effect 
on the oscillation. 
The embodiment illustrated in FIG. 4 differs from 

that of FIG. 1 by the fact that it is not provided with the 
metal armature 16, and by the fact that the dividing wall 
8 comprises a slidably mounted metal ring 38 sealed by 
means of a seal 39 within the metal attachment element 
1 and having its inner edge connected by means of a 
ring 40 of elastomeric material to a metal ring 45 ?xed 
to the metal attachment element 3. In the central region 
of the metal ring 38 there are anchored, by means of 
two rolled collars 380, two resilient metal rings 42 hav 
ing the same function as the discs 17, 18 of FIG. 1 and 
cooperating with holes 43 in the metal ring 38. 
The embodiment illustrated in FIG. 5 differs from 

that of FIG. 4 by the fact that the metal ring 41 is slid 
ably mounted on the metal attachment element 3 and 
sealed by the interposition of a seal 44, whilst the outer 
peripheral edge of the disc 38 is ?xed to a metal arma 
true 16 of the type illustrated in FIG. 1. 
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4 
Naturally, the principle of the invention remaining 

the same, the constructional details and the embodi 
ments can be widely varied with respect to what has 
been described and illustrated purely by way of exam 
ple, without thereby departing from the scope of the 
present invention. 

I claim: 
1. A shock-absorbing resilient support for the suspen 

sion of a body to a support structure, particularly for the 
suspension of motor vehicle engines, motor lorry cabs, 
and the like, such support comprising: 

a ?rst metal attachment element (1) adapted to be 
?xed to the support structure; 

a second metal attachment element (3) adapted to be 
?xed to the body to be suspended on the support 
structure; 

a ?exible body of elastomeric material (2) which 
connects the two metal elements (1, 3) together; 

a resilient membrane (5) carried by the said ?rst at 
tachment element (1), which delimits, together 
with the elastomeric body (2), a closed cavity ?lled 
with a viscous ?uid; 

a dividing wall (8) within the said closed cavity 
which separates this cavity into ?rst and second 
variable volume chambers (6, 7), this dividing wall 
(8) being provided with at least one passage for the 
transfer of viscous ?uid from one chamber to the 
other upon relative displacements between the ?rst 
and second attachment elements (1, 3); and wherein 

the said resilient membrane (5) delimits-on the side 
opposite the said cavity ?lled with viscous ?uid-a 
third variable volume chamber (11) ?lled with gas 
under pressure and serving to support, at least in 
part, the weight of the suspended body, 

wherein each said passage includes valve means for 
varying the overall ?ow cross-section which puts 
the ?rst and second chamber (6, 7) into communi 
cation with one another in the event of relative 
displacements of low frequency and large ampli 
tude between the ?rst and second metal attachment 
elements (1, 3). 

2. A support according to claim 1, wherein 
said valve means are operable to reduce the overall 
?ow cross-section which puts the ?rst and second 
chamber (6, 7) into communication with one an 
other, when the said low frequency, large ampli 
tude relative displacements between the ?rst and 
the second metal attachment elements (1, 3) occur. 

3. A support according to claim 1, wherein 
said valve means are operable to provide different 
damping actions according to whether the sus 
pended body is displaced upwards or downwards 
with respect to the support structure. 

4. A support according to claim 2, wherein 
said dividing wall is ?xed to the said second attach 
ment element and is provided with two ?exible 
discs (17, 18) disposed parallel to and a short dis 
tance from its two opposite faces and centrally 
?xed to the said second attachment element (3), 
these discs (17, 18) being operable to ?ex in the . 
direction of the dividing wall (8) so as to obstruct 
corresponding holes for the passage of viscous 
?uid when large amplitude displacements of the 
suspended body with respect to the support struc 
ture occur. 

5. A support according to claim 4, wherein 
the peripheral edge of the dividing wall (8) is con 

nected by means of an annular resilient membrane 
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(15) to a tubular metal armature (16) disposed 10. A support according to claim 2, wherein 
within the cavity ?lled with viscous ?uid and ?xed, the dividing wall is constituted by an annular metal 
in turn, to the ?rst metal attachment element (1). element (38) slidably mounted and sealed within 

6. A support according to claim 1, wherein the said ?rst metal attachment element (1), and 
the gas-?lled chamber (11) is delimited on the side '5 connected, by means of a ring (40) of resilient mate 

opposite the resilient membrane (5) by a metal rial, to the second metal attachment element (3), 
cover (10) ?xed to the ?rst attachment element (1). the said annular metal element (38) being provided 

7. A support according to claim 3, wherein on its two opposite faces with ?exible discs (42) 
the dividing wall (8) in constituted by a metal disc operable to obstruct corresponding viscous ?uid 

(21) ?xed to the second metal attachment element 10 transfer holes (43) when large amplitude displace 
(3), and slidably mounted and sealed in the ?rst ments of the suspended body with respect to the 
metal attachment element (1), the said metal disc support structure occur. 
(21) being provided on its two opposite faces with 11. A support according to claim 2, wherein 
two ?exible discs (26, 27) of different diameter the dividing wall (8) is constituted by an annular 
centrally ?xed to the second metal attachment 15 metal element (38) having its outer peripheral edge 
element (3) and normally disposed in contact with 
the metal disc (21) so as to obstruct corresponding 
viscous ?uid transfer holes (24, 25). 

?xed to a tubular metal armature (16) rigidly con 
nected to the ?rst metal attachment element (1) and 
disposed within the cavity ?lled with viscous ?uid, 
and its inner peripheral edge connected by means 
of a ring (40) of elastomeric material to a metal ring 

8. A support according to claim 2, wherein the said 
valve means are disposed within the said second metal 20 
attachment element. (41) slidably mounted and sealed on the second 

9. A support according to claim 8, wherein metal attachment element (3). 
the said valve means comprise a ball valve (34). * * * * * 
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